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”\/\/c shall have no better

conditions in the future it we are
satistied with all those which we
have at the Present” —



Thomas I~ dison



Thc Most Precious Kesource
] Fresh Water

® free from containments or Po”ution which would

prevent human consumption and/or use.



Natura| Hgdrological Cyclc




] Water on

Watcr ]:acts

I arth: 97% salt; remaining 5% fresh; 23

of this is frozen
B | rOzen wateris 9% lightcr than liquié
m | gal=8.3% |bs.
O Salt water (un»-drinkablc) 5 0.0001% salt
B 66% human bodg is water (about iOga]s.)
B 75% of the brain is water
m A person can live 30 cjags without food but on]g 7

dags without water

m \Nater leaves the stomach within 5 minutes after
consump’cion



A Detinition of Sustainabi]itg

O thc bchavior o{: mccting thc nccds o{: our
gcncration without negativclg imPacting or

Prcvcnting future gcncrations from mccting
their own needs

m pertains to all aspects of your world including
social, economic and environmental

B our discussion will focus on the relevance of
sustainability to water



T he Toundations of Sustainabilitg

O stcwardship is the foundation of true
sustainable behavior

m What is stcwardship?

® The careful and responsible management of
something owned by another being entrusted into
one’s care.
® sustainability 1s impossible without having the
mindset and heart of a steward.



Thc ‘Truc Cost‘ of water

m (_onsider the energy Consumption used to deliver

water to your taP
m57.5 ga]s per k\/\/h
I Consi&er the water consumption to sustain our

]i]cestglc
m |50 gpcl US



f_ncrgg - \Water Rclationship

m 475 ga”ons water to generate i kW electricit9

_ A 60 W light bulb uses 50 ga”ons in 12 hrs. or 2.5 ga”ons per hour

_ The Averagc Atlantan Home uses:

m 28 §<W h per clag

m 980 ga”ons per hour

m 25520 ga”ons per clag

\{'irgim'a Water Resources Research Cer\ter) April 2008 for fossil fuel fired
t

ermoelectric power

Electricity production and consumption are most commonly measured in kilowatt-
hours (kWh). A kilowatt-hour means one kilowatt (1,000 watts) of electricity produced
or consumed for one hour. One 50-watt light bulb left on for 20 hours consumes one
}liiloxx)fatt—hour of electricity (50 watts x 20 hours = 1,000 watt-hours = 1 kilowatt-

our).



Water consumPtion for different
types of energy Proc]uction.

Fuel Source

Natural gas

: : Synfuel: coal gasification 144-340
Power Generation Eficioncy (L/1000 KWh) Tar sands 100490

Technologies Oil shale oo
i Synfuel: Fisher-Tropsch $30-175
Hydroeleotri %0 ynfuel: Fisher-Tropse

Coal 530-2100
Geothermal 1680 Hydrogen 1850-3100

Liquid natural gas 1875
Solr thermal -0 Petroleum/oil-electric 15 500-31 200

(-3
Fossi fuel thermoeleotric 14200-28 400 sector
-4

] Fuel ethanol 32.400-375 900
Nk L0100 Biodiesel 180 900-969 000




Docs Ethanol lmPact our Water
Suppig?

L] Aﬂ acrc O{: COrn consumes 4000 ga”ons O{:

Fresh water per éag.



“To waste, to &estroy, our natural

resources, to skin and exhaust the

land instead of using it so

increase its usemculness, Wi

undermining in the dags O

as to

| result in

P

- our

children the very Prosperitg which we
ought }33 rig}‘it to hand down to them

am!:)lhciecj and developed”

ey



Thc—:oéore Roosevelt
Méssagc to Congress, Dcccmber 5, 1907



“You can’t cscape the responsibilitg
of tomorrow }:99 eva&ing it today” —



Abraham| incoln



Urxsustainable (foolish) Consumption
of Drinking Water
B pressure washing buildings and har&-scapcs

B irrgating lan&scapes

N Husl’\ing toilets

N Pub]ic water fountains and water features
m lumber mi”ing

[ PUlP and paper manugacturing

® ornamental Plant nursery irrigation

mfire suppression in buildings



What ]s the G]obal Watcr
Situation?

N Thc consumption of water doubles cvery
twenty years — more than twice the rate of

the increase in human Population

m More than 2 billion People in the world do
not have a safe supplg of fresh water.

m At least 400 million People live in regions
with severe water shortagf:s. Wa“dng 3 hrs.

Per dag to Fetch water is not uncommon.



American \Water ( Jse

m Americans use 150 g!:)cl

O }iuropeans use 95 gpd
m Alricans use 6 gpé



(ODur Nation

Several Por’cions of the country experience culturally or
socia”g induced arought — €5 eciaﬁ; the Southwest
(Arizona) New Mexico and éalifomia) and Portions of the
Southeast (F]ori&a and Georgia)

everal a uifers, such as allala and lori&a, are bein
ool NN : -

‘mined’ an recovery is do

21 Percent of agricultural irrigation is achieved bg Pumping

grounéwater at rates that exceccﬂ recharge rates

Aquhcer Aepletion IS widesprcad as indicated }33 well chth
| Tucson: 490 down to 1 500 {t
s [hoenix: down 390 ft.
o A’buquerque: down 66 ft.

Non Foint 5ource Fo”ution is the major Prob]em with
surface water supply



thrc Docs a" of Our Watcr Go?

In Gallons

Amount of water requirecl to grow one d89’5 food fora tgpical Fami]g N

(1SA is 6,800

Rmcine one barrel of oil = 1 ,850
Manu{:acture one average size car = 39,000
Manufacture four tires = 2072

Grow one orange = 152

Froduce one egg = | 20

One can of fruit or vegetablcs = 9.3

Avcragc person brushing teeth = 2
One bottle beer = 1



Thc Southcast USA

O Fopulation growth and suburban sprawl in the
metropolitan areas of Atlanta, Orlando, Miami
and Savannah has stressed water suPP]ies

m Saltwater intrusion is becoming a Problcm in the
coastal areas imPacting the [Tlorida Aquhcér as
extraction surpasses 1.7 million ga”ons per minute

m |ndustrial agriculturcz in the (_oastal [lain mines the

M orida Aquhcc-:r



Georgia

m | wo distinct water use patterns

s North Georgia Is a &évcloped urban/suburban
society and using water Primaril for sanitation,
in&ustry and urban agriculture (?andscaping)

O Frimary source: manmade resenvoirs (Lanier)
Alatoona and Hartwe”) and other surface water
(rivers)

= South Georgia IS Primarilg rural and an
agricultura] societg using water Primarilg for
agriculture

m Frimarg source: F]orida Aquhcer



Metro Atlanta

m \\e &@Pcnd Primari13 on surface water

N Bg 20%0, the increasing Popu]ation and it's
water demands will aPProach the limits of
Projecte& available water SUPP19

O Current use for the Metropolitan North

Géorgia \Water Flanning D istrictis 652
MG D; bg 20%0 it will exceed 1 200 M(GGD



1

[—Jow does /—\tlarrta (/15

Multifamily 42%

Commercial
21%

Public 3%
Industrial 394

Single Family |

( )
‘N
\;
\
A\
=

43% |



SurFacc \/\/ater SUPPl9 Frob]cms
m Non Foint Source Fo”ution

m | urf Fertilizers/;:)ésticicles from lawns and gohc courses

# Storm water runoff from impervious surfaces (Parking
lotsj roost rCJaCJwagsJ etc...)

s Man-Made Keservoirs
s Siltation
N Change of end use &esignation from supplg to

recreation

O A!abama, Florida, Gcorgia Water Wars

O Devc—:lopmcnt of a water shed leads to incrc—:asing
run-off and decreasing grouncl water movement and
storage



‘Tgpical’ [Household Consumption

m 60 percent of total domestic potable use can
be substituted with non-Pota le water

46 Percent of domestic Potable water

consumption is used for irrigation

mié Percent of fresh wateris used Forﬂushing
toilets



Typical Home H20 Consumption

Rest of Bathroam
23% ‘

B L ¥

X
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N RN
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HOME WATER USE, INDCOR AND GUTDQOR
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Per Ca!:)ita Comsumption

m150-175 (D in the Metro At]anta area

O Compoun& Problem
L Majoritg of fresh water SUPP19 for metro Atlanta

is surface water

O Fopulation growth in metro area will continue;
demand for fresh water will SUrpass (20%30)
current available suPPlies of fresh waters;
therefore, Population growth will be limited which

leads to economic impact.



Bath
1%

shower
17%

_Faucets 11%

Dishwasher 1%



T he Dilemma

B cconomic growth IS directly related to

Population growth

E O Fopulation (irowth =0 |

Growt‘w
s WITHINTHE N

———

— X 20Y]

— conomic

~ ARS,

= will have to reduce their per caPita consumption

}33 50 Percent, or

L] have to increase our su[:)l:)lics 53 200 Pcrcent



\/\/hat is this ™ conomic ]mpact’?

m Reducec housing starts

m Reduced retail expansion

m Reduced corporate relocation and
expansion

m Reduced qualit\g of life

® outdoor recreation oPPor’tunities will be limited

(water Parks, Public Pools)
O lanclscaping will be limited

L] irrigation will be restricted



Are | here Solutions?

s (_onservation

N Waterfrugal appliances and devices

N Living \Walls and (Garden Roofs
8 Re-(Jse and Reclamation

s Rain water collection
_ Grag water re~-use
| Constructecl wetlands

O ]ncrease Access to Resources
s \Well clri”ing
s [Desalination
® |ncrease reservoir capacities
o

]ncrease surface water collection (rivers)



\We must have a Faraéigm Shhct

m Americans are currentlg a consumers
focused on the exploitation of natural
resources for short term caPital gain without
regards to the long term ramifications.

B | he continuance of this behavior will &ep]eté
our resources without conser\/ing forfuture
generations.

B | herefore, we must become conservationists
(not Preservationists)



W['aat Road Do Wc Cl‘IOOSC?

m (_onservation O Consumption

A&J ust Lhcestglé Status Quo

n Re-{ Jse s Drill wells
m [TJarvest Rain and Dew N Desalinate

O Conser\/e O ]ncrease surface
withdraws

= Mine aquhccrs



(_onservation Driven Solutions

m | ook at other municipalities for cxam!:)lcs:

m Austin, | X leads the way
O Toi]et Exchange
m Rain \Water Co”ec‘cion Rebatés
O Xeriscaping Subsidies

O Tucson, AZ

m Rain \Water Co”ection required at all new homes

m \Water Re-( Ise OPPortunities I CA, NM,
AZ, ctc...

N Gragwater Ordinances (”DC APPcndix C)



Re~( Jse

Recycling previously used non-septic water for
non-potable end uses. This may be termed Graywater

Non~ScPtic Scptic Usc:d \Water
SOurccs Toilcts

Laundrg K itchen water
Showers

Baths

Some | avatories




Rcclaimed Water

m Co”ecting and treating Previouslg used
water for Potable and non»-Pota}:)le end

Usc

s Rain Water
O HVAC condensate

# Dew collection



Resource Access

m (_onstruct new reservoirs

m (1ain access to Previouslg un-used resources
® | ennessee Kiver
O DC»-salination
O Dccp Wells

m New Technologies

m Dew (ollection
N Constructed Wetlands



Grcy Water

m ( |sed Primarily for 5ubsur¥acc Irrigation of
rnamentals grxd TurF and Sewagge

onvegance

O Typical FCer Capita Production: 60-75 gpd
m Penefits

| Decreasc waste stream from home
_ Decreasc amount of fresh water Purchasecl (rec!ucccl withclrawa]s)
s (Jnlimited supplg of irrigation water

O Requirememts

= | ow Phosphatc, low boron and chlorine free laundry s0aps required
s Maintenance of filters rc:c]uired



Tru|9 Sustainable

m sustainable source of non»-l:)otablc water

Laun&romatz Front Loader 5 gals. per wash

TOP Loaéing 55 gals. per wash
Shower: 2.2 gals per minute (or more)



Water RCUSC Sgstem

Componcnts
Dual Drain Flumbing (bathrooms and ]aunérg}

Dosing Tank

iltration

Fre]iminarg: removal of ]argc Par’cicles at entrance to tank

Sccondargz 200 mesh screen at irrigation valve in distribution
system

Fumping Sgstem
Distribution 5gstem (5ub~5uncace lrrigation)

Netafim Pioline



Grcgwatcr Rccovcrg
dual P]umbing for drain system rcc]uircd

i !I'l'ﬂﬂl mz.*t:_
L L

mumiE= oy




500 ga”on Dosing T ank
Dosing T ank:

Receives the gray water
from the building from
which it is PumPch into
the ]an&scape




500 ga"on Dosing T ank

] Spherical closing tanks
can be installed in smaller
areas due to a smaller
Footprint = onlg 554

diameter




Frimary iltration of Gray \Water

O Fre—-{:i]tration of water at
inflow to 500 gal. &osing
tank

L] Disposable bags

s Removes hair, lint and
other debris.




5ccondar9 Filtration of Gray Water

B 200 mesh disc filter

s Removes fine
Particulates and

sediment.




Tertriarg Gregwatcr iltration

B 120 mesh (140u) filter
at each zone of the

sub-surface irrigation
sgs’cem

I Yi]iminates any
Potentia] debris to

obstruct emitters




Taﬂdem Fump Sgstem

m Primary pump and
secondary pump for
periodic excessive use or
primary pump failure




Single Fump Sgstem

O Fump should handle

clirtg water and move
fO-12 ng

m \otice the level sensor




Distribution of Grcy Water

Distribution through the
Netafim Bioline

Bioline surrounded bg
engineereé 501l high N
organic material

| ines distribute water at 4
8 gph at 30 Psi

I” mitters are spaccd 18”7

on center

m | his will vary &epcnding on
501l type



5ub~50ii Freparation

B Some sites require the B
Horizon of the soil to be
Prepareé so that gray

water aBsorPtion IS

maximized




Cost of Watcr RcUsc

m \/ariables \Which Determine (_ost
m Size of the Absorption ITield

s Amount of gray water gcnérated within the
Facilitg/residcncc will determine cost

= Soil T9PC

N Amencling the soll may be necessary
O Loam~clay offer the best absorption capabilitics

m Retofit or New (_onstruction (extensive

remode])



HOW MUCH?

O ‘Tﬂpical’ 4 bedroom, 3.5 bath residence with
45 occupants will cost $6000 - $8000

O Sma” Ogice/\/\/ork 1Cac:ili‘cgJ 1O-15

emplogees, will Begin around $ 12000



T he RainHarvest Sgstcm

[ Co”cct rain water from the roofs, Patios,

&rivewags and any imPer\/ious surface as well

as H\/AC condensate.



Manmade 3dro|ogical Cyclc

Pasture

Evapotranspiration

NMimhwglon Dryaeic Reeyehing Coanct

Interflow™

Suburhan

| Grovnddwater - B8 Sudface Runoff

*waler el Dnnely o Laow U's sanisuy

Wy composiwashinagon.on



%,@ THE RAINHARVEST SYSTEM \{,.//'/l/ﬁ

MUNICIPAL WATER
SUPPLY
|

!

—r)

OVERFLOW TO
TURAL DRAINAGE

| PARTICLE
(227 ') Ters
¥
MUNICIPAL H0 TO RESIDENCE
i

te

coLp HOT
Ho H0

LEGEND

GREY: LAUNDRY, LAVATORIES, SHOWER/BATH
BLACK: TOILET, KITCHEN

FILTER/BOOT VALVE

uv. > B

BACKFLOW PREVENTION VALVE
FILTER)|

'
4

XILVIINIVE J3|H2NaIND

> GATE VALVE

FLOAT SWITCH

O. Vi A
PHONE: T10-979-3380 FAX: 110-979-4574 wuwwrainharvestcompany.com
PROMOTING STEWARDSHIP OF A PRICELESS RESOURCE




Irrigated with

RECLAIMED
RAIN WATER

with The RainHarvest System

~//././x/" RAINHARVEST

SN O G R Y SR S

WWWw.rain harvcstcompang.com
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How Much HZO?

1000 sq. ft. surface X 1.00” rainfall

=660 ga”onsl



Componcnts of the 595’56:11

s (_ollection 595tcm
s (Gutters, catch basins via S]DR25 PVC PiPi”g

O Storagc 535tem
O Storage for 50 Aag érought or longér.

u Cistems: Below Grourxcl, Above Grouncl, Opcn
m Rain | ank
| StormTech Sgstem

N Depenéent on amount of water required in the
residence, business or bg the landscape

m Distribution 535tcm
0 irrigation

O P!umbing



rals

Herent Koo{: Mate

’




ollection

SDR 35 PVC pipe or SCH 40 PVC
Solvent Weld Joints up to 6”

8” and above use gasket ﬁttings

47 and above use Primer



Rain \Water 5toragc

m Above (Ground (Cisterns
m Pelow (Ground (Cisterns

[ Altemative Storage Sgstems
L OPC"‘ (_isterns
O Stormchh
O RainTank



Stormchh System

B Storm water detained

for Pcrcolation into the
soil through geo~textilc

m Re-(Jse 59 retaining

storm water within 40

mil. iFDM liner.




12,000 ga“ons caPacitg
$1.%% Pcrga"on




Southmcace I co Otfice, Atlanta, (1A
Kain Tank

e et e
’:‘H‘f e T

e

T he Atlantis Raintank can be used for residential or
commercial aPPlications. This tank stores over 1 5000
aallons.

Post-consumer Plastic
Assembled on-site

www.atlantiscorp.com.au



U4

Paatg

”ons ca
PCI" ga"on

14,000 ga
$1.21
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u gl g, 2 ' B e i vy wears, -hrlr:;
-~y - -F "5 "8 -0 . Jr¥ ] "
“H““.H&w-- -EHT __'!
Iyl iy o e ol ekl ?ﬂﬂﬂrmﬂ
il Fibler Meepeavers; Al Dl Py Ll o B Diniisos sl Agsaly
L4 N "1 ey i ekl o7 B remlenier P
|

A penient desicre, wl spnaliiniing e siject o aleegs wiFa e sl AF
A, MNATHR infasnienies: sraf nal nlsInleess
ahumclel dm i i linle] chin I vy et nllenienn, sl sl a8
i, AN malaciel scminined™ Wil iy hesalee i acpaioel ot ek i Maling
iy Ll Asslienlin, Mo e’ wf' Belr: bewciary sy Do repechesl o irsssili] i ary e
o by ey reaarm, alsalunly, srea'usiel, pisissprig, ooy o afaoeis, sl
| J _“r -5  pre ¥ 1 J - K ]

£ mqﬂ mﬁmnmm“w

Flon Wiew

Aolmem 17 78]

nide Miew Front “iew

Drowlng Mor A0F 0024

Atlantis® Matrix® Single Tank Module
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I\ > @
At’an t’S Maximum Recammended Load = Z6.5t/m” [37.6 psil
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m | his contains 500,000
ga”ons.

m | ess Cxpensi\@ than
closed storage below

grounci.
O Susceptib]e to

contamination and
vandalism

] COHSUI‘“CS usablc
SPBCC




Above (Ground Cisterns (AGQO)

N Advantages

m | cast exPensive: to install

s Routine visual inspection casy
n Disadvantagcs

O \/isua”g obvious

O Must allocate space

m | imited water harvesting capacitg



&

3000 ~ 5000 (Gallon Capaci




Various Sizes Above (Ground Cisterns
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%000 (allons Resicjcntial




1 600 (Gallon Residential
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Citg of Atlanta Dcpartmcnt
Watcrshcd Managcmcnt
5000 (Fallons
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Yy hidden
deck

SPaCC bCIOW a

2400 ga“on cistern cr'eativcl




200 ga”on cisterns hidden within the architecture of

*

idence

tl'rc structure oac tl'\c res




55 ga“on Rain Parrels

B inexpensive

- 4

B casy to install B30T, g;&:;{ﬂ o
s I

B minimal pressure

B minimal capacity

e



Innovative |nstallations




Below (Ground Cisterns (BGO)

O Advantages:
m [Tlidden from view
s | fHicient use of space
I Frotectecl
r Co”ec’c the most water

N Disadvantagcs
0 Expensivc comparecl to AGC

® |nvasive installation on retrofits



i 700 Ga“on caPacity
Sngdcr, Rotonics, Norwesco, Fralo, Bushman (Au)




T andem |nstallations
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E_coManor, Atlanta, G A

(isterns installed below d




1 700 (Gallon installed below Pro]:)oscd deck

next to concrete drivcwag
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ComPoncnts of the 595tcm

m | iltration/Furification Sgstem

m Determined !39 E_ncLUsc:
I 5tanc‘lard {:orA“ E_nd-(/lses: sediment and debris minimization

. (utter Protection
> Roof Washer
3 Fre~]:ilter

2. Fotable Enc’ USC: requires filtration and Purhcication
i. 50uis Primarg stage; O5u is sccondarg stage
. Purification and [ nhancement (U\/ or Chlorine)

3. lrrigation Enc]-—Use: requires {iltration onlg
i. 200u



Water | reatment Methods




Frimarg [Filtration — Roof Washer

N Romc Washers are the

most common and
depen&ab]c sgstem For
removal of roof debris

Prior to the cistern.




Pio-i ltration
m Penefits

Aesthetics

s [lant roots help to retain, if not enhance, filtration or infiltration rates
especia”g in c]ag soils.

\/egetation Increases water~quantitg reduction bg evaPotransPiration
Reduction in temperature of clischargcc! water (trout streams)

\/egetation captures Incoming sediment

Flants contribute organic matter that absorbs metals, esticides, etroleum,

g P P
Polgcgc]ic aromatic hydrocarboms, Pathogemic bacteria and viruses and
nitrogen

N Concems

s Minimize tungrasses that may rcquire fertilizers and maintenance

| Favor cleep rooted Plants over turf grasses



Bio—-Filtration Lagcrs

40 mil - FIDOM membrane

containment
Non-woven fabric on top
Rccyclc& concrete

Non-woven fabric on bottom

Notice root barrier around

Perimctcr of sgstem.




Frimarg Fi!tration -Basi<ct Filtcr




Frimarg Filtration - Lca{: (arabber

s Removal of roof debris

is essential to kee]:)

cistern clean




5cconclar9 Filtration

s Removes odor,
chemicals, leacjj arsenic
and bacteria.

m [ De-acidification
B Chlorination and [De-

chlorination

1 Solid Carbon PBlock
or Granu]ated Carbon

L] Enhancement




ComPoncnts of the 595tcm

m [urification for Potable Tincj»-(/lsc
(inclu&ing toilet ﬂushing}

[] U\/ — should be NSF rated

m Reverse ()smosis

N Chlormation

1 nhancemcnt with minerals



FumP/ Purification 535tcm

Norma"g located in basement or other convenient location for casy access,

monitoring and maintenance




FPurification

m Rain water used for
otable end use must
Ee Purhciecj {:o”owing
filtration. | his Wettite
involve (JV sterilization

and/or chlorination.




Water }inhancement

m Rain water used for (A
L1
POtablé Cﬂ& use can b@ {,“ ’j‘:ﬁ :g;:_s"\'{ L

L . " &
] {
' ;f 7
| ,. v A e W
: ! " (. ‘ . 4
i { g 1)
¥ - ¢ b .
N
yr———
X I

enhanced with minerals

and Huoride.




Fumping Sgstcms

O Ccntrhcugal pump bg
Davcy. Norma”g 12
gpm at 40 Psi

m 4 5ubmersib]c pump

}33 Frank]in. Norma”g
20 gpm at 35-40 Psi




ComPoncnts of the 5ystcm

m [Distribution Sgstem
[] ]rrigation (minimal filtration — 200u)

m Micro Sprag for bec!&ing Plants; grounacovers

m Netafim DriP for ornamentals
L] \/\F Rotators for turf

] Domestic Flumbing (NEF rating {iltration and Puriﬁcation)

] Otl"l@!” (Fltration methods varg}
] \/\/atcr Fcatures

m|ire 5uPPrcssion



lrrigation with Rain \Water

m Must be low flow/low ga”on

usage: Drip, Micro~sprag, MI
Rotators

N ga”ons per hour (gph)

u Froper Fressure =40 Psi max.
m [etailed chlrozones

m | awn
Shrubs
Ferennials

Seasonal COIOF

Shade
SUH
Hill
Level




Automation and [ Data (ollection

® | ransmits water level
information to
comPuter or &igital

SCrecen.

B Tinables solenoid

valves to switch
between alternative
water sources (we”,

municipa], rain)




HVAC (_ondensate Co"cction

—

O ;asg water to add into

drain leaders

N Disti”ed water




(_ondensation Co"cction

_ IR ga”ons er éag per ton

of FIVA

O Tgpical % ton unit will giel&
45 ga”ons per &ay.
O A”ow drain lines to be

inspccteé Pcriodica”y for
algae growth.




Variables which Determine (ost

s Amount and T9P€ of storage (cistem size and
location): Above (Ground or Below (sround

(istern
B Size of ]rrigation Sgstem: # Hgdrozones

O ]ntcmsitg of [iltration and/or Purification
m 200u Forirrigation

O 5u1cor U\/
s (JlraViolet

1 Reverse (Jsmosis

] Digicu]tg of Cistem ]nsta”ation



T he (ostofa RainHarvcst 535tcm

O ‘Tﬂpical’ 4000 sf. residence will cost $8500
through $12500 without automation

m Automation usuang adds $2500 or more to
the cost



When the well's drg, we know the

r.

worth or water.” —
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Benjamin I ranklin




What are Constructecl Wctlands’?

s A built system which
uses bio~mimicr9 to
filter and Puri{g waste
water to tertiarg
standards.

O Suitable for toilet
ﬂushing and spray

irrigation.




(ross Section of Sub-Surface [Flow
Constructcd Wctlands




onstructed Wctla nds
courtesy of WS, Ralcigh, IN@




Irrigation, Raingarden, Hose,
Vehicle WashPonds, etc

Example of System Flow

Rainwater Cistern or R
Holding Tank Septic Tank
for RelUse Water

Secondary Treatment Primary Treatment
Garden Garden




O“SOCia'ism co”apse& because it

did not allow Priccs to tell the
economic truth. Capitaiism will fail
because it does not let Prices tell
the eco]ogical truth.” -
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]rrigation 595tcms

N Froper Stewardship dictates certain Frinciplcs

® Reclaimed water not drinking water

® Low Volume consumption (gallons per hour)

® Placement of Water at or directly above root zone
® Technology

® Pressure Regulation — maximum 50 psi

m Check Valves on all spray heads

= Mutiple Hydrozones



lrrigation Goals

m  Deliver the correct quantity of water required by each individual plant so it may grow
in a viable and healthy manner.

HOW?

m  Replace the amount of water lost through Et on some regular basis



(_ommon Mistake

m [t 1s common to apply 1.00” of water on the
entire landscape regardless of the plant species.
However, while 1.00” of rain is normal for
indigenous plant species, when exotics are
introduced, the irrigation requirements become

motre complex.



Irrigation Don'ts

® Don’t over-water
® Runoff
® Root rot
m Soggy/Rotten soil

= Oxygen starved soil

®m Don’t under-water
= Drought stress

m Stressed micro-organisms



Irrigation Do’s

N Add the proper amount of water:

= Know what the plant requirements are:
Gallons = (Et x plant factor) x A x 7.48

Know what the Precipitation Rate (PR) of the emitters are:
gallons per minute (GPH) or gallons per hour (GPH)

= Calculate how long to water

O Hgdrozone



The Ft Rate

m What is Et?

O Evapo - transpiration

= BEvaporation from the

ground

m Transpiration from the plant leaves and bark

m Measured in inches per day
m Data available from NOAA

B WWW.GEORGIAW]

CATHER.INET




Rainfa |

m 1.0” rain over 1 acre = 27,154 gallons

®m Normal North Georgia rainfall

® 51.00 inches per year or approximately 1.0” per week

m Common mistake is to apply 1.00” of water over
the entire landscape regardless of plant species.



(_ommon ]rrigation FProblems

B Maximum efficient
operating pressure 70 pst

m Preferred operating
pressure 55 psi

Too much pressure
results in misting, drift
and pre-mature wear of
hardware




(_ommon ]rrigation FProblems

m Should be two zones
m [Improperly aimed

® Too much pressure — too
much drift

m Excessive ‘tun time’




(_ommon ]rrigation FProblems

m Many irrigation systems
operate before dawn.

Who sees the leaks?

0.5 gpm x 15 mins. = 7.5 g.




chlrozoning

m Consider:
® Solar exposure — sun, shade, partial
® Topography — slope, level, bottom versus top of hill

m Plant Type — shrubbery, trees, turf, perennial,
seasonal color

= Soil type — sand, loam, clay



9CJFOZOHCS

i |
G
'

m Three Distinct waterirg
regimes required here:
m Seasonal color
m Turf
= Shrubbery

m Mature Trees




chlrozoning

m 4 distinct zones in this
yard
m Seasonal color

m Groundcover

m Turf
= Shrubbery




QC'II"OZOHCS

m Consider the slope and
solar exposure




~ Hicient [ Distribution

[ ——

s M cro~5pra y

m Perennials, seasonal color, groundcovers
O MF Rotators

m Turf areas, large groundcover areas
m DriP

m  Surface for shrubs, trees

m  Sub-surface for turf, non-potable water



Micro Sprag ]rrigation

LAY

adjustable flow
efficient

minimal misting,

very little evaporation

no run-off



MF Rotators

MP Rotators by Hunter
Nno misting

pressure compensating
efficient

precise arc and pattern
control

matched precipitation




MF Rotators




Dri]:)

no evaporation

most efficient use of
water

minimal excavation
no run-off
minimizes disease
minimizes weeds

Netafim or Rainbird




= Application of water directly
to root zone

m Below mulch for moisture
retention

m Position drip line for even
distribution of water

m Choose emitter according to
the mature size and
requirements of the plant




Inline Surface Dri]:) ™ mitter

0.4,0.6,0.9 gph




(_reative lrrigation Techniques
Subsurface Drip




lrrigation chhnoiogg

B Smart Controllers
m Two Wire Systems
m Soil Moisture Sensors

B On-site Weather Monitots
m Rain Sensors
m Wind Sensots
m Freeze Sensors

= Et (evapotranspiration)



Mechanical (ontrollers

® mechanical, fail safe,
traditional

| casy to operate

B maximum guess work
without knowledge of
programming




Smart Digital (_ontroller Systcms

m TWO TYPES

m daily operations of the system
based on current NOAA

information
= on site weather station
B input parameters
m  hydrozoning imperative
m after programmed, no human

involvement required for
continuous operation

Weathermatic SI1.1600
HydroPoint
Toro

Calsense




TIME / DATE

ET ZONE RUN TI

SOIL TYPE

PLANT TYPE

SPRINKLER TYPE T OMIT TIME

ZIP CODE / LATITUDE ASONAL % ADJUST




On~5itc Weather Monitors

B precise weather
information

B information collected
and relayed to the
controller:

= wind

H rain

| temperature
m Et




( Jur | roressional Kesponsibilitg

* We have the ability to encourage change -

we are trusted by the client

we are in the public forum

we are contracted to design and plan

our work impacts the social, economic and environmental
aspects of our community first and ultimately, the world.

As architectsj engineers, Planncrs, designcrs and

Policg makers we can encourage the Paradigm shift

of behavior.



Recommended Rcading

m Blue Gold

® Maude Barlow and Tony Clarke, 2002, The New
Press, New York



(_anWe [revent | his?




Tl'ac Rain[Jarvest Compang

m Bstablished in 2000 for the purpose of “Promoting the
Proper Stewardship of a Priceless Resource”

m Although our most popular products are The RainfJarvest
Sgstcm and T he Water Re( Jse Sgstcm, our primary product
is to offer sustainable water management strategies
to residential, commercial and institutional clients by
encouraging conservation, reuse, and recycling.

m We enable our clients to be proper stewards of water
by managing their consumpﬁon,to absolutely minimize
municipal water purchases and maximize efficient use,
re-use and recycling of their indigenous water supply.




Thc Rain[Jarvest ComPany

B www.rainharvestcompany.com
m Voice 770.652.0160 Fax 770.979.4574

B pmorgan(@rainharvestcompany.com

Fromoting the Fropcr Stewar&ship of a
Frice]ess Resource Since 2000


http://www.rainharvestcompany.com/
mailto:pmorgan@rainharvestcompany.com

e - “..whoever drinks the water MG

7 1 give him will mever thirst. - 0

Indeed, the water | give him wﬂl ook s

. become in him a spring of water .
lmmng up m,m, life. Gt
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A” Rights Kcservc&

T his information is the property of the RainHarvcstComPany and is not to be reproclucecl in whole orin
part in any manner without the written Pcrmission of the Rain[Jarvest ComPang.

K4

“\ 3 G
AN
— Nk




